Introduction
Representatives of the genera Chlorophyllum Massee and Macrolepiota Singer are easily recognised, by their big fleshy, often squamose basidiocarps with a prominent annulus, big spores (lengths in general >10 µm), which usually are provided with a germ pore and presence of conspicuous cheilocystidia. Clamp connections are present in both genera, but in a very few species they are rare and hard to find or completely absent. Vellinga et al. (2003) showed that Macrolepiota is polyphyletic, based on analyses of nrITS and nrLSU data from a wide range of species in the Agaricaceae. One clade, closely related to Agaricus L : Fr., is made up of members of Macrolepiota sect. Laevistipedes (Pázmány) Bon, C. molybdites (G.Mey. : Fr.) Massee, Endoptychum agaricoides Czern. and Leucoagaricus hortensis (Murrill) Pegler. The second clade, closely related to Leucoagaricus Singer and Leucocoprinus Pat., consists of the two other Macrolepiota sections, viz. section Macrolepiota and Macrosporae (Singer) Bon and several taxa that had not been formally assigned to any of these. Morphological characters support the recognition of the two clades as two genera.
For the first clade, the genus name Chlorophyllum has been proposed (Vellinga and De Kok 2002) . The main characteristics of Chlorophyllum in its amended sense are the hymenodermal nature of the pileus covering, the smooth stipe and the germ pore, which is caused by a depression in the episporium; in one species the germ pore is absent.
The genus Macrolepiota s.str. is characterised by a trichodermal pileus covering, made up of long, often thick-walled elements, the presence of a stipe covering, often visible as coloured bands in the full-grown specimens and a germ pore caused by an interruption of the episporium covered by a hyalinous cap. May and Wood (1997) provided references to the literature of seven Australian Macrolepiota species, one Chlorophyllum species and Leucoagaricus fimetarius (Cooke & Massee → Sacc.) Aberdeen. At first there was much confusion over the applicability of the names 'konradii', 'mastoidea', 'gracilenta' and 'procera' to Australian collections. All these names were originally given to European species (Aberdeen 1962 (Aberdeen , 1992 Grgurinovic 1997) . The confusion was partially resolved when Grgurinovic (1997) showed that Cleland's interpretation of M. procera (Vittad.) Singer represented a new species, M. clelandii Grgur., characterised by 2-spored basidia and long, cylindrical cheilocystidia. The present paper completes the process by showing that also 4-spored and pale-coloured specimens should be assigned to M. clelandii.
Modern material from the herbaria of CANB, MEL and the CSIRO Forestry and Forest Products, Wembley, forms the basis for the present overview. Morphological characters were examined and sequences of the internal transcribed spacer (ITS) of the nuclear ribosomal DNA were obtained. A key to the Australian species is provided to facilitate recognition. The overview of the species is in checklist format; the nomenclature is given in full, followed by selected descriptions and illustrations, lists of examined specimens and either a complete description (for the newly described taxa), or characteristics and notes on delimitation and variability.
A phylogenetic hypothesis for the relationships between the Australian species and their European relatives is given in Fig. 1 , based on nrITS sequences. Representatives of all clades within Chlorophyllum and Macrolepiota are included.
Materials and methods

Morphology
Herbarium material was used for morphological examination. Colour annotations are according to Kornerup and Wanscher (1967) . The notation [57, 4, 3] in descriptions indicates that measurements were made on a total of 57 spores from four samples in three collections. The following abbreviations are used: avl for average length, avw for average width, Q for quotient of length and width and avQ for average quotient.
Molecular identification
Methods for DNA extraction, PCR reactions, sequencing, analysing, aligning and phylogenetic analysis of the data were as in Vellinga (2001b) . The GenBank accession numbers for ITS sequences are given with the lists of examined collections. : Grgurinovic, Larger Fungi South Australia: 439-440, fig. 289, 1997. Chlorophyllum molybdites is characterised by a white pileus with brown squamules, a double-crowned annulus, broad-truncate green spores with wide germ pore, clavate cheilocystidia and very rare clamp connections.
Leucoagaricus leucothites AF482865 NL
Selected description and illustrations
Chlorophyllum molybdites is widespread in irrigated lawns, where it occurs during the hotter months. It is easily recognised by the greenish, truncate spores. It causes gastro-intestinal problems, especially when eaten raw, but is also considered a good edible mushroom. Reid and Eicker (1991) gave a comprehensive overview of the literature on this species, including a more extensive list of synonyms than the one given here.
Collection examined: AUSTRALIA: Queensland, Townsville, Davies Rd, CSIRO lab., N.L. Bougher, 5.v.1988 ; GenBank AY083209 (CSIRO Forestry and Forest Products, Wembley E4022). Vellinga & Lepp, sp. nov. (Fig. 2) Chlorophylli brunneo in habitu similis; sporae 9.0-12.0 × 6.0-8.0 µm; cheilocystidia 22-44 × 6.5-17 µm, tenuiter clavata fusiformiaque; cellulae pileum tegentes parvae praecipue cylindraceae; sine fibulis; praeterea in spatii interne transcripti sequentia ('ITS') differt. Etymology: nothorachodes is derived from the Greek word 'νοθος' meaning 'false' and the epithet 'rachodes', as this species closely resembles C. rachodes (Vittad.) Singer.
Chlorophyllum nothorachodes
Pileus up to 280 mm, eventually more or less applanate with a wavy margin, with vague low umbo, dry, with central star-shaped patch and concentrically arranged small patches, brown, tan-coloured (6E5-6E6), slightly darker at centre, on a cream to pale brown radially fibrillose background; margin fringed and exceeding lamellae. Lamellae free, crowded, ventricose, cream with brown eroded lamella edge. Stipe up to 250 mm long and 25-40(-60) mm wide, with bulbous base, ± oval in cross-section, hollow, dirty white above annulus, dirty white to brownish below annulus (with minute pale brown punctae in youngest specimens), with some short, longitudinal dark brown fibrils (near 7F8) near the base, becoming dull brownish-orange on bruising. Annulus loose, well-developed, about 3/4 of the way up the stem, pale brown below, white above, with a floccose edge. Context off-white and dull in pileus and off-white in stipe; some parts turn orange on being cut, but not uniformly; the colour change (to reddish-orange, 7A8-8A8) happens where the flesh is injured or where the blade drags when the flesh is being cut-not everywhere where the flesh is exposed to the air; the layer at the interface between lamellae and flesh turns orange red on being cut. Smell and taste not recorded.
Spores [64,2,1] 9.0-12.0(-13.0) × 6.0-8.0(-9.0) µm, avl × avw = 9.8 × 6.7 µm, Q = 1.25-1.7, avQ = 1.45, amygdaloid-ellipsoidal to amygdaloid-oblong in side view, with truncate or rounded base with broad germ pore, ellipsoidal to oblong in frontal view, thick-walled, congophilous, metachromatic in Cresyl Blue and dextrinoid. Basidia 29-36 × 9-11 µm, 4-spored, without clamp connection at the base. Lamella edge sterile. Cheilocystidia 22-44 × 6.5-17 µm, narrowly clavate to fusiform, with brown intracellular pigment, without clamp connection at the base. Pleurocystidia absent. Pileus covering a tight-knit hymeniderm, made up of 12-28 × 4.0-8.0 µm, cylindrical, narrowly clavate or narrowly lageniform elements, thick-walled, with brown intracellular pigment, covered by a waxy layer. Clamp connections absent (not observed at the base of basidia and cheilocystidia, nor in the pileitrama).
Habitat and distribution: gregarious, in garden on rich soil; known from a suburb of Canberra (Australian Capital Territory).
Chlorophyllum nothorachodes resembles C. brunneum in the field, but differs in the non-marginate bulb, the more fusiform cheilocystidia, the small and narrow pileipellis elements and especially in the absence of clamp connections.
Another clamp-less species is M. venenata Bon ([not validly described, as Bon in Bon et al. (1979) failed to designate a collection of one date as the type]. The pileus squamules in this species are radially arranged and not concentrically as in the other Chlorophyllum species. It resembles C. nothorachodes in the shape of the cheilocystidia.
On the basis of ITS sequence analyses, C. nothorachodes is a sister taxon to C. olivieri (Barla) Vellinga, a species known from Europe and north-western USA . In C. olivieri the scales on the pileus are almost the same colour as the background, often an olivaceous drab. Both C. olivieri and C. rachodes are characterised by spheropedunculate cheilocystidia and a double complicated annulus. Chlorophyllum rachodes, with which it is often confused, is characterised by big basidiocarps, a double annulus, a bulbous, but not marginate, stipe base and predominantly spheropedunculate to broadly clavate cheilocystidia. Grgurinovic (1997) noted the difference in the size and shape of the cheilocystidia between the Australian specimens and those described by Pegler from Kenya (1977) , but stopped short of concluding that the Australian specimens represent a different species. Chlorophyllum brunneum is a sister taxon to C. rachodes in the ITS sequence analysis (Fig. 1) .
De Kok and Vellinga (1998) did not recognise the present species as a separate taxon, but merged it with C. rachodes, probably because the species is very rare in the Netherlands and it might have a more southern distribution. The main characters to distinguish C. brunneum from C. rachodes have always been the presence of a big bulb, big squames on the pileus and the truncate spore apex, characters that are variable and not restricted to C. brunneum.
The name Macrolepiota rachodes var. hortensis Pilát has been widely used for this species (see misapplied names), but was invalidly published, as no Latin diagnosis was provided (Pilát 1951; Bellù and Lanzoni 1987; De Kok and Vellinga 1998) . Pilát (1951) described this variety as having big basidiocarps, but all other characters fit within the concept of C. brunneum.
Chlorophyllum brunneum was also known as M. bohemica Wichansky, but Wichansky (1961) did not designate a type specimen of one particular date. An extensive overview of the taxa in this complex is given by Vellinga (2003) . 
Chlorophyllum brunneum occurs in various man
Chlorophyllum
hortense is characterised by medium-sized, pale basidiocarps with whitish squames on the pileus and a yellowish umbo, a strong reddening reaction when the stipe is damaged, a simple annulus, spores without a germ pore, 2-spored basidia, cylindrical cheilocystidia and clamp connections. Akers and Sundberg (1997) discussed the placement of the species and accommodated it in Leucoagaricus, on account of the absence of a germ pore, though they acknowledged that the presence of clamp connections suggested a close relationship to Macrolepiota. Molecular work by Vellinga et al. (2003) has now shown that the species belongs to the same clade as Chlorophyllum molybdites and C. rachodes and a position within Leucoagaricus was ruled out (see also Fig. 1 ). Aberdeen (1992) used the name Leucoagaricus fimetarius for this species, but Vellinga (2002) pointed out several problems with this name, the most serious being that the original description represents a totally different species than that of Aberdeen. Accordingly, the name Lepiota fimetaria (Cooke & Massee →) Sacc. is not used for the present species.
Chlorophyllum hortense occurs on dung, compost enriched garden soil etc., and has a wide (sub-)tropical distribution. Grgurinovic, Larger Fungi South Australia: 445-446, fig. 292, pl. 24, 33d, 1997; Pegler, Preliminary Agaric Flora East Africa: 308-309, fig. 67-2, 1977; Shepherd and Totterdell, Mushrooms Toadstools Australia: 74-75, 1988 .
Selected descriptions and illustrations:
Macrolepiota dolichaula forms big, whitish basidiocarps, with a long stipe and an umbonate pileus with small uplifted squamules on the pileus; average spore sizes are 12.4-14.8 × 8.6-9.4 µm, avQ = 1.45-1.6; cheilocystidia are broadly clavate to speheropedunculate.
The species is widespread and also reported from East Africa and South-east Asia (Pegler 1977 and 1986) . Macrolepiota clelandii is a slender, small-to medium-sized Macrolepiota species, characterised by the dark brown pileus centre and small dark brown squamules on the pileus. Microscopically it is easy to recognise because of the 2-spored basidia, the huge spores (14.0-28.5 × 9.0-15.5 µm) and the cylindrical to narrowly lageniform cheilocystidia; the pileus covering is a trichoderm, made up of brown-walled cylindrical elements, with terminal elements 22-50 × 7-12 µm.
However, there are several variations on this pattern: pale variants do occur (e.g. collection May 704); length of cheilocystidia differs considerably (from 24-32 µm in collection Thiele s.n., to 33-58 µm long in May 1408) and the number of spores produced per basidium is not always two. Grgurinovic (1997) pointed out the occurrence of 4-spored basidia and it appears that the proportion of 2-spored, v. 3-spored or 4-spored basidia is quite variable. One of the collections studied is predominantly 4-spored and has consequently smaller spores than 2-spored basidiocarps, the cheilocystidia are short and relatively wide. This collection has been described and illustrated by Bougher and Syme (1998; as M. konradii) . Other collections have predominantly 3-spored basidia, or 50% 2-spored basidia and cylindrical cheilocystidia (Neish 316, Miller & Miller s.n.) . Microscopical details are given in Fig. 5 with typical 2-spored variants for comparison in Fig. 4 . The ITS-sequences of those 4-spored and mixed collections fall within the scope of M. clelandii (Fig. 1) .
Taxa with predominantly 2-spored basidia are rare within the Agaricaceae. (Fig. 1) .
Macrolepiota procera and allies differ in the structure of the pileus covering from M. clelandii and M. mastoidea; the terminal elements are thick-walled and situated on thin-walled upright cylindrical elements. Macroscopically the big patches of velar material on the pileus are striking.
Macrolepiota clelandii is quite common in southern Australia and in New Zealand. Vellinga & Halling, sp. nov. (Figs 6, 7) Pileus areolatus squamis nigris, stipes basi volvatus, sporae 10.8-15.5 × 7.1-9.1 µm, cheilocystidia 25-53 × 5.0-12 µm cylindracea tenuiter clavata fusiformiaque, fibulae non-observatae. Etymology: eucharis is derived from the Greek word 'ευχαρις', meaning 'charming, lovely, attractive'. Pileus up to 6 cm broad when expanded, parabolic at first then convex, dry, surface breaking up into areolate black scales, more densely packed toward disc, scattered and detersile toward margin, overlying a felty, radially oriented subsquamulose-fibrillose layer; scales black, on greyish-brown (6E5-6E4) background. Lamellae remote from stipe, crowded, white with fimbriate, concolourous edge, up to 8 mm broad. Stipe 11-14 cm long, 6-7 mm broad near apex, equal with a bulbous base, terete, dry, uniformly fibrillose, dark brown (7F4); stipe base volvate to marginately bulbous, paler to concolourous with stipe surface, with free limb, with some dark minute scales, as on pileus surface. Annulus ascending, simple, white above and below, with dark minute patches on underside near margin, with fringed margin. Context in pileus white, not changing colour, 7 mm thick in pileus. Smell and taste mild.
Macrolepiota eucharis
Spores [31,2,2] 10.8-15.5 × 7.1-9.1 µm, avl × avw = 12.0-12.4 × 7.9 µm, Q = 1.4-1.8, avQ = 1.53-1.58, ellipsoidal to oblong and amygdaloid in side view, with apical and central germ pore, thick-walled, congophilous, dextrinoid, metachromatic in Cresyl Blue and cyanophilous. Basidia 27-40 × 9.5-13 µm, 4-spored, some 2-spored. Lamella edge sterile; cheilocystidia 25-53 × 5.0-12 µm, cylindrical, narrowly clavate, or slightly fusiform, slightly thick-walled, colourless. Pleurocystidia absent. Pileus covering (squamules) a trichoderm, made up of brown-walled elements; terminal elements 20-80 × 6.0-14 µm, cylindrical with rounded apex. Pileus covering (background) made up of radially arranged adnate hyphae with incrusted brown pigments. Stipitipellis a cutis covered by irregularly wavy dark brown hyphae. Clamp connections not observed at the base of basidia and cheilocystidia.
Habitat and distribution: solitary or in small groups, in rain forests, under Eucalyptus grandis and Allocasuarina littoralis. Known from two places in Queensland.
Macrolepiota eucharis is a small, elegant species, characterised by the dark grey to black pileus, a volvate base to the stipe, small spores and narrowly clavate and cylindrical cheilocystidia.
Volvolepiota brunnea (Rick) Singer comes close but differs in the pileus covering which is made up of clavate elements with emerging hyphae; in young specimens these clavate elements are very prominent, in older specimens, the hyphae form the prominent layer. These hyphae are colourless at the apex and the brown pigment is situated in the cell walls of the lower parts of the hyphae and in the clavate elements. Coarsely incrusted short-celled cylindrical hyphae are present as well. Heinemann and De Meijer (1996) gave an elaborate description of this taxon.
Macrolepiota eucharis is a sister species to another new species from China, with even smaller spores (8-10 µm), which also has a slightly volvate stipe base (Fig. 1) . These two species appear to be basal to the other clades within the genus Macrolepiota, indicating that the ancestral species were volvate, had small spores and lacked clamp connections at the base of basidia and cheilocystidia. 
